This paper aims to find an approximate solution for the nonlinear differential equation of first order Cauchy problem. To solve this problem we are going to study one variant of linearization method, in which the nonlinear terms are discarded or are linearzed with the help of special construction to find solution at the initial moment of time, or at any bounded point. This method is proved by the help of the estimation of closeness of the exact and linearized solutions by (uniform, integral and step by step procedures). This estimation has important value in this work.
Introduction
This study is devoted to an exposition and justification of a new method for solving nonlinear differential equations. This method is based on the replacement of the original equation by linear equation with the same initial and boundary conditions. Moreover the originality of this method is in the method of constructing linearization. Existing methods of linearization, omit nonlinear terms, replacing them by linear segments Taylor series in the neighborhood of the initial value, lead to approach the desired solution the upper side or lower side. Therefore within the framework of linear models it is difficult to a priori take this solution into the fork. The linearization proposed effectively realizes in practice in the case of first order equations because of the presence known formula for the solution of the linear Cauchy problem. In the concrete examples shown, it is possible to consider the global properties of the desired solution in the presence of special points, the periodicity and so on. In this paper the estimation of proximities of that desired solution to its linearized counterpart, depending on the deviation of the linearized solution from the value at initial point were obtained. This mater have many applications and attracted the attention of many researchers such as [1] [2] [3] . Lions [4] investigated some methods for the solution of nonlinear boundry problems. Boyce and. Dipriman [5] investigated elementary differential equations and boundary value problems. Drainville and.Bedient [6] discussed elementary differintal equations. Goristski and Kaujkove [7] discussed first order quazilinear equations with partial derivatives. Durikovich [8] studied on the solution of nonlinear initial-boundary value problems. Yuki and.Satoshi [9] studied on the existence of multiple solutions of the boundary value problems for nonlinear second-order differential equations. Adomain and Roch [10] investigated on the solution of nonlinear differential equations with convolution product nonlinearities. He. Huan [11] investigated approximate solution of nonlinear differential equations with convolution product nonlinearities. Kuzenkov [12] studied the Cauchy problem for a class of nonlinear differential equations in a Banach space. Yaming and Rivera [13] studied blow-Up of solutions to the Cauchy problem in nonlinear one-dimensional thermelasticity. Bulychev [14] studied method of the reference integral curves of the solution of the problems of Cauchy for the ordinary differential equations. In this paper, we discuss an approximate solution for the nonlinear differential equation of first order Cauchy problem. This method is proved by the help of the estimation of closeness of the exact and linearized solutions by (uniform, integral and step by step procedures). This estimation has important value in this work.
The linearization of the nonlinear Cauchy problem
Let D be a bounded domain in the plane XY,   00 , xy-is an interior point. Consider the following Cauchy problem in D :
where   , f x y is continuous and bounded in D and uniformly with respect to x and satisfies the condition of Lipchitz with constant :
(2) Under these assumptions, the problem (1) has a unique solution on the segment of Piano , which can be extended into a broader area, and the problem (1) equivalent to solving a nonlinear integral equation:
The solution of the problem
On the basis of Picard method of successive approximations the desired solution   yxof the problem (1) and (3) is the uniform limit   n yx with respect to x :
where:
yx which is obtained as a result of neglecting in the original equation (1) nonlinear term (classical linearization). We turn now to the problem (1) . Assume that the initial value of the solution   , ,
Linearization of the original problem (1) will be implemented on the basis of such a problem:
By the method of separation of variables we have: (1) and (6) we have:
Which yields:
For the integrand (11) (1) and (6). We show how to get rid of condition (17). To this purpose, we rewrite (10) in this form:
(19) Where  is arbitrary as long as parameter, 0 const   .
We denote:
Taking into account (13) 
For evaluating the convergence of the iterative process of (24), let us denote   n Zx the difference between the solutions of problems (1) and (24):
From (1) and (24) 
